EG012PCT 



Potato type L 

Potato type L2 

Sweet potato type L 

Fava bean type L 

Arabidopsis thai iana type L 

Spinach 

Rice type L 

Rice type L2 

Corn type L 

Potato type H 

Fava bean type H 

Arabidopsis thaliana type H 

Rice type H 

Wheat 

Citrus type H 
E.col i Ma 10 



-50 
-81 
-43 
-64 



MATANGAH-LFNHYS-SNS-RF I HFTSR-NTSSKLFLT -1 7 

MA— TFAVSGLNS I SS I SSFNNNFRSKNSN I L-LSRRR I LLFS -42 

M SR-LSG ITP-RA — RDDRSOF0-NPRLE I AVP -16 

MASMT-flRFHPNSTAVTESVPRR<£VYGFI-GYRS^ -12 
— MDTMR I SG VSTGAEVL I OCN-SLSSLV-SRRCO — DGKWRTRMFPARNRDLRPSPT 52 
— MATLPLSSTTPSTGRTENCFSSYYSSS I SRVMEFGLKNGCNSK — LLFSSVNYKPM I 55 
1 



MATASAPLQLATASRPLPVG-VGCGGGGGGGLHVGGAR 37 

-GDDHLAAAAARHRLPPARLLLRRW-RGSPPRAVPE — VGSRR 39 



Potato type L -16 

Potato type L2 -41 

Sweet potato type L -15 

Fava bean type L -11 
Arabidopsis tha I iana type L 53 

Spinach 56 

Rice type L 1 

Rice type L2 38 

Corn type L 40 

Potato type H 1 

Fava bean type H 1 
Arabidopsis thaliana type H 1 

Rice type H 1 

Wheat 1 

Citrus type H 1 

E.col i Mai 0 1 



K-TSHFR-RP-KRCFHVNNTLSEK — I HHP I TEQGGESDLSSF-APDA-AS I T-SS I KY 35 

FlffilftRSFSVSSVASDQKQKTKDSSSDEGFT — LDVFO PDSTSVLS S- 1 KY 7 

DRTAGLO-RT-KRTLLVKCVLDETKOT I OH WTEKNEGTLLDA A-S-l A-SS I KY 35 

FRRRSAF-S-VKCGSGNEAKOKVK-DQEVQQEAK — TSPS-SFA — POT-TS I V-SS IKY 39 
R — R-SF-LSVKS ISSEP-KAKVT-DAVLDSEQEVFISSMNPFA — POA-ASVA-SS IKY 102 

MRGSRRC I V I RNVFSESKPKSEEP 1 1 EOETPS ILNPLSN — LSPDSASROS S- IKY 108 

RS— VAS-DRG VQGSVSP-EEE I SSVLN-S I DS-ST I A-SN I KH 37 

-GGGAAPARR — RLAVRS — VAS-DRGVQ6SVSP-EEE I SSVLN-S I DS-ST I A-SN I KH 87 
-VGVGVEGRLORRVSARS--VAS^RDVtmSP-AEGLPNVLN-S IGS-SAIA-SH IKH 91 

MEGG AKSND-VSAA-P- 1 AQPLSEDPTD- 1 k$H- 1 KY 32 

MGFKVE — TNGGDG — SLVSAKVPPLANPLAEKPDE- 1 ASN- 1 S Y 39 

MANA GKAATS-LPEK I SAKANPEADDATE- 1 AGN- 1 VY 36 

MPESN — GAACGAAEKVKPAA— SPASBEPAA- I AGN- 1 SF 35 

M-SA-ADKVKPAA — SPASB)PS A- 1 AGN- 1 S Y 27 



-MADAKA— N — GKNEAAKLA-K I PAAANPLANEPSA- 1 ASH- 1 SY 38 
MSOPIFND 8 
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Positions of motif sequences 1L and 1H 



Potato type L 

Potato type L2 

Sweet potato type L 

Fava bean type L 

Arabidopsis thai iana type L 

Spinach 

Rice type L 

Rice type L2 

Corn type L 

Potato type H 

Fava bean type H 

Arabidopsis thaliana type H 

Rice type H 

Wheat 

Citrus type H 
E.coli Ma 10 



F39 
I 

36 : HAEFTPVFSPE— RFE-LPKAFFATAQS-V— RDSLL I NWNA-TYD I YEKLNMKG-AYYL 87 
8 : HAEFTPSFSPE— KFELP-KAYYATAES-V— RDTL 1 1 NWNA-TYEFYEKMNVKQ-AYYL 59 
36 : HAEFSPAFSPE— RFE-LPKAYFATAQS-V — RDAL I VNWNA-TYDYYEKLNMKO-AYYL 87 
40 : HAEFTPLFSPE— KFE-LPQAF I ATAOS-V — RDAL 1 1 NWNA-TYD YYEKLNVKO-A YYL 91 
1 03 : HAEFTPLFSPE—KFE-LPKAFFATAOS-V— RDAL I MNWNA-TYE YYNRVNVKO-AYYL 1 54 
1 09 : HAEFTPLFAPN— DFSLP-KAFFAAAOS-V— RDSL 1 1 NWNA-TYAHYEKMNMKO-AYYL 1 60 
38 : HAEFTPVFSPE — HFSPL-KAYHATAKS-V — LDTL I MNWNA-T YDYYDRTNVKQ-AYYL 89 
88 : HAEFTPVFSPE — HFSPL-KAYHATAKS-V — LDTL I M NWNA-TYD YYDRTNVKQ-A YYL 139 
92 : HAEFAPLFSPD— HFSPL-KAYHATAKS-V— LDALL I NWNA-TYD YYNKMNVKO-AYYL 1 43 
33 : HAOYTPHFSPF — KFEPLQ-AYYAAT-A-DSVRDRL I KOWND-TYLHYDKVNPKO-T YYL 85 
40: HAOYTPHFSPF— KFO-LQGAYYATA-E-S-VRDRL I GQWNE-TYLHFHKVDPKG-T YYL 91 
37 : HAKYSPHFSPL — KFGPEQALYATAE-S-L — RDRL I OLWNE-TYVHFNKVDPKO-TYYL 88 
36 : HAQYOT1FSPL— AFCPEQAFYSTAE-S-V — RDHL VORWNE-T YLHFHKTDPKO-T YYL 87 
28 : HAQYSPHFSPL— AFGPEGAFYATAE-S-V — RDHLLQRWND-TYLHFHKTDPKO-TYYL 79 
39 : HVQYSPHFSPT— KFEPEOAFFATAE-V-V— RDRL I OQWNE-TYHHFNKVDPKO-TYYL 90 
9 : KQFQEA-LSROWORY(LNSAAEMTPROWWLAVSEALAEMLRAQPFAKPVANOR-HVN-Y I 65 



Position of motif sequence 2 



Potato type L 88: 

Potato type L2 60: 

Sweet potato type L 88: 

Fava bean type L 92: 
Arabidopsis thai iana type L 155: 

Spinach 161: 

Rice type L 90: 

Rice type L2 140: 

Corn type L 144: 

Potato type H 86: 

Fava bean type H 92: 
Arabidopsisthalianatype H 89: 

Rice type H 88: 

Wheat 80: 

Citrus type H 91: 

E.coli MalO 66: 



N135 
i 

SMEFLOGRALLNA I GNLELTGAFAEALKNL6HNLENVAS0EPDAAL(3«3GLGRLASCFLD 1 47 
SMEFL06RALLNA 1 GNLGLTGPYADALTKLGYSLEDVARQEPDAALGNGGLGRLASCFLD 1 1 9 
SMEFLQGRALLNAIGNLELTGEYAEALNKLGHNLENVASKEPDAALGNGGLGRLASCFLD 147 
SMEFLQQttLLNA I GNLELTGPYAEALSOLSYKLEDVAHQEPDAALGNGGLGFLASCFLD 1 5 1 
SfEFLOGRALSNAVGNLGLNSAYGDALKRLGFDLESVASOEPDPAL^IGGLGRLASCFLD 21 4 
SMEFLOGRALLNA I GNLELTDAYGDALKKLGHNLEAVACQERDAALQ^GGLGWLASCFLD 220 
SMEFLQGRALTNAVGNLELTGOYAEALOOLC^SLEDVATOEPDAALGNGGLGI^ASCFLD 1 49 
SMEFL0OlALTNAVGNLELTG0YAEAL0QL(^SLEDVATQEPDAAL®IGGLGRLASCFLD 1 99 
SMEFLOGRALTNA I GNLE I TGEYAEALKQLGQNLEDVASQEPDAALGNGGLGRLASCFLD 203 
SMEYLOGRALTNAVGNLD I HNAYADALNKLGOQLEEWEOEKDAALGNGGLGILASCFLD 1 45 
SMEFLOGRALTNA I GNLN I QDAYADALRKFCLELEE I TEOEKDAALGNGGLGRLASCFLD 1 5 1 
SMEYLOGRALTNA I GNLNLOGPYADALRTLGYELEE I AEOEKDAALGNGGLGRLASCFLD 1 48 
SMEYLOGRALTNAVGNLG I TGAYAEAVKKFGYELEALVGOEKDAALGNGGLGRLASCFLD 1 47 
SMEFLOGRALTNA VGNL A I TGAYAD ALKKFGYELEA I AGOERDAALGNGGLGRLASCFLD 1 39 
SMEFLOGRTLTNA I GSLD I ONAYAD ALNNLGH VLEE I AEOEKDAALGNGGLGRLASCFLD 1 50 
SMEFL I GRLTGNNLLNLGWYQDVODSLKAYDI NLTDLLEEEI DPALGNGGLGHAACFLD 125 
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Potato type L 

Potato type L2 

Sweet potato type L 

Fava bean type L 

Arabidops is tha liana type L 

Spinach 

Rice type L 

Rice type L2 

Corn type L 

Potato type H 

Fava bean type H 

Arabidopsisthalianatype H 

Rice type H 

Wheat 

Citrus type H 
E.coli MalO 



1 48 : SLATLNYPAWG YGLRYK YGLFKGR I TKDGOEEVAEDWLE I GSPWEVVRN-OV-SYPI KFY 205 
1 20 : SMATLNYPAWGYGLRYOYGLFKGL I TKDGQEEVAENWLEMGNPWE I VRN-0 1 -SYPVKFY ! 77 
1 48 : SLATLNYPAWGYGLRYKYGLFKOR I TKDGOEEVAEDWLELGNPWE I IRM-DV-SYPVKFF 205 
1 52 : SLATLNYPAWGYGLRYKYGLFKOR I TKDGQEEVAEDWLEMGNPWE I VRN-OV-SYPVRFY 209 
215: SMATLNYPAWGYGLRYKYGLFKQR I TKDGQEEAAEDWLELSNPWE I VRN-DV-SYPI KFY 272 
221 : SLATLNYPAWGYGLRYKYGLFKGM I TKDGQEEVAENWLE I ANPWELVRN-DV-SYS I KFY 278 
1 50 : SLATLNYPAWG YGLRYKHGLFKO 1 1 TKDGQEEVAENWLEMGNPWE I VRT-DV-SYPVKF Y 207 
200 : SUTLNYPAWGYGLRYKHGLFKANHTKDGOEE VAENWLEMGNPWE I VRT-DV-SYPVKFY 257 
204: SLATLNYPALGYGLRYEYGLFKO1 1 TKDGOEE I AENWLEMGYPWEVVRN-DV-SYPVKFY 261 
1 46 : SMATLNLPAWGYGLRYRYGLFKOL I TKAGQEEVPEDWLEKFSPWE I VRH-DV-VFP I RFF 203 
1 52 : SMATLNLPAWG YGLRYRYGLFKQ I I TKEGOEEVAEDWLEKFSPWE I VRH-DV-LYPI RFF 209 
1 49 : SMATLNLPAWG YGLRYRHGLFKO 1 1 TKKGOEE I PEDWLEKFSPWE I VRH-0 V-VFPVRFF 206 
1 48 : SMATLNLPAWG YGLRYRYGLFKOC I TKEGOEE I AEDWLEKFSPWE I VRH-0 1 -VYP I RFF 205 
1 40 : SMATLNLPSWGYGLRYRYGLFKQRI AKEGQEE I AEDWLDKFSPWE I VRH-OV-VYPI RFF 1 97 
151: SMATLNLPAWG YGLRYRYGLFKQK I TKQGQEEVAEDWLEKFSPWEWRH-DV-VFPVRFF 208 
1 26 : SMATVGGSATGYGLN YQYGLFROSF VDGKQVEAPDDVHRSNYPWF-RHNEALD VOVG 1G 183 



Potato type L 

Potato type L2 

Sweet potato type L 

Fava bean type L 

Arabidopsis thai iana type L 

Spinach 

Rice type L 

Rice type L2 

Corn type L 

Potato type H 

Fava bean type H 

Arabidopsisthalianatype H 

Rice type H 

Wheat 

Citrus type H 
E.coli MalO 



206 : GKVSTGSDGKRYW I GGED I KAVAYDVP I PGYKTRTT I SLRLWSTOVPSADFDLSAFNAGE 265 
1 78 : GKV I EGADGRKEWAGGED I TAVAYD VP I PGYKTKTT I NLRLWTTKLAAEAFDLYAFNNGD 237 
206 : GKV I TGSDGKKHW I GGED I LAVAYDVP I PGYKTRTT I SLRLWSTKVPSEDFDLYSFNAGE 265 
210: GKWSGSDGKKHWVGGED I KAVAHDVP I PGYKTRST I NLRLWSTKAASEEFDLNAFNSGR 269 
273 : GKWFGSDGKKRW I GGED I VAVAYD VP I PGYKTKTT I NLRLWSTKAPSEDFDLSSYNSGK 332 
279 : GKVVSGSDGRSHWTGGED I RAVAYDVP I PGYOTKTT I NLRLWCTTVSSEDFDLSAFNAGE 338 
208 : GKWEGTDGRMHW I GGEN I KWAHD I P I PGYKTKTTNNLRLWSTTVPSODFDLEAFNAGD 26 7 
258 : GKWEGTDGRMHW I GGEN I KWAHD I P I PGYKTKTT NNLRLWSTTVPSODFDLEAFNAGD 3 1 7 
262 : GKVVEGTDGRKHW I GGEN I KAVAHDVP I PGYKTRTTNNLRLWSTTVPAODFDLAAFNSGD 32 1 
204: GHVEVLPSGSRKWVGGEVLQALAYDVP I PGYRTKNTNSLRLWEAKASSEDFNLFLFNDGO 263 
210: GOVEVNPDGSRQW I GGEV I GALAYDVP I PGYOTKNT I SLRLWEAKACADDFDLFLFNDGO 269 
207 : GKVOVNPDGSRKWVDGD WOALAYDVP I PGYGTKNT I SLRLWEAKARAEDLDLFOFNEGE 266 
206 : GHVE I LPDGSRKWVGGEVLNALAYDVP I PGYKTKNA I SLRLWDAKASAEDFNLFOFNDGO 265 
1 98 : GHVE I SPDGKRKWAGGEVLNALAYDVP I PGYKTKNA I SLRLWDATATAEDFNLFOFNDGO 257 
209 : GSVMVNPNGTRKWVGGE WOAVAYD I P I PGYKTKNT I SLRLWDAKASAEDFNLFOFNDGO 268 
1 84 : GKVTK — DGR — WEPEFT I TGOAWDLPWGYRNGVAQPLRLWGATHAHP-FDLTKFNDGD 238 



Fig. 1C 
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Potato type L 

Potato type L2 

Sweet potato type L 

Fava bean type L 

Arabidopsis thai iana type L 

Spinach 

Rice type L 

Rice type L2 

Corn type L 

Potato type H 

Fava bean type H 

Arabidopsis thai iana type H 

Rice type H 

Wheat 

Citrus type H 
E.coli HalO 



266 : HTKACEAOAMAEK I CY I LYPGDESEEGK I LRLKOOYTLCSASLOD 1 1 SRFERRSGDR I K- 324 
238 : HAKAYEAOKKAEK I CYVLYPGDESLEGKTLRLKOQYTLCSASLOD I IARFEKRSGNAVN- 296 
266 : HTKACEAOANAEK I CY I LYPGDES I EGK I LRLKOOYTLCSASLOD I IARFERRSGEYVK- 324 
270 : HTEASEALANAEK I CY I LYPGDES I EGKTLRLKOOYTLCSASLOD I IARFERRSGASVN- 328 
333 : HTEMEALFNAEK I CFVLYPGDESTEGKALRLKOOYTLCSASLOD I VARFETRSGGN VN- 39 1 
339 : HAKANEARANAEK I CSVLYPGDESMEGK I LRLKOOYTLCSASLOD 1 1 SQFERRSGEHVN- 397 
268 : HASAYEAHLNAEK I CHVLYPGDESPEGKVLRLKOOYTLCSASLOD I IARFERRAGDSLS- 326 

318: HASAYEAHLNAEK P HY R-Dl IARFERRAGDSLS- 349 

322 : HTKAYEAHLNAKK I CH I LYPGDESLEGKVLRLKOOYTLCSASLOD I IARFESRAGESLN- 380 
264: YDAAAOLHSRAOO I CAVLYPGDATENGKLLRLKQGFFLCSASLQD I IARFKEREDGK6SH 323 

270 : LESASVLHSRAOO I CSVLYPGDATEGGKLLRLKOOYFLCSASLOD I ISRFKERROG 325 

267 : YELAAOLHSRAOO I CTVLYPGDATENGKLLRLKOOFFLCSASLOD I ISRFHERSTTEGSR 326 
266 : YESAAOLHARAOQ I CAVLYPGDATEEGKLLra_KQGYFLCSASLQD I FFIffKERKADRVSG 325 
258 : YESAAOLHSRAOO I CAVLYPGDATEEGKLLRLKOOYFLCSASLOD I IFRFKERKADRVSG 317 
269 : YESAAOLHSRAOO I CAVLYPGDSTEEGKLLRLKOGFFLCSASLGDM I LRFKEWCS — GR- 325 
239 : FLRAEOOG I NAEKLTKVLYPNDNHTAGKKLRLMOOYFOCACSVAD I LRRH — HLAG R 293 



Potato type L 

Potato type L2 

Sweet potato type L 

Fava bean type L 

Arabidopsis thai iana type L 

Spinach 

Rice type L 

Rice type L2 

Corn type L 

Potato type H 

Fava bean type H 

Arabidopsis thai iana type H 

Rice type H 

Wheat 

Citrus type H 
E.coli Ma 10 



325 : -ttEE — FPEKVAVOMHDTHPTLC I PELMR I L I DLKGLNWNEAWN I TORTVAYTNHTVLP 380 
297 : -WDO — FPEKVAVGNNDTHPTLC I PELLR I LMDVKGLSWKOAWE I TORTVAYTNHTVLP 352 
325 : -WEE — FPEKVAVGNNDTHPTLC I PEL I R I L I DLKGLSWKEAWN I TORTVAYTNHTVLP 380 
329 : -WED — FPEKVAVOIWDTHPTLC I PELMR I L I D I KGLSWKDAWN I TORTVAYTNHTVLP 384 
392 : -WEE — FPEKVAVQNNDTHPTLC I PELMR I LMDLKGLSWEDAWK I TORTVAYTNHTVLP 447 
398 : -WEE — FPEKVAVOMNDTHPTLCI PELMR I L I DVKGLAWKEAWN I TORTVAYTNHTVLP 453 
327 : -WED — FPSKVAVGMNDTHPTLC I PELMR I L I DVKGLSWNEAWS I TERTVAYTNHT VLP 382 
350 : -WED — FPSKVAVGNNDTtFTLC I PELMR I L I DVKGLSWNEAWS I TERTVAYTNHTVLP 405 
381 :-WED — FPSKVAVGMNDTHPTLC I PELMR I LMDVKGLSWSEAWS I TERTVAYTNHTVLP 436 
324 : 0— WS-EFPKKVA I OLNDTHPTLT I PELMRLLMDDEGLGWDESWN I TTRT I AYTNHTVLP 380 
326 : PWNWS-EFPTKVAVQLNDTHPTLS I PELMRLLMDDEGLGWDEAWAVTSKTVAYTNHTVLP 384 
327 :KWS — £FPSKVAVQMNDTHPTLAI PELMRLLMDDNGLGWDEAWDVTSKTVAYTNHTVLP 383 
326 : KWS — EFPAKVAVQLNDTHPTLA I PELMRLLMD VEGLGWDEAWD I TNKT I AYTNHTVLP 382 
318: KWS — EFPSKVAVOMNDTHPTLA I PELMRLLMD VE(LGWDEAWAVTNKTVAYTNHT VLP 374 
326 : OWS — EFPSKVAVQLNDTHPTLA ! PELMRLLMDEEGLGWDEAWD I TTRTVAYTNHTVLP 382 
294 : ELHELAD YE V — I OLNDTHPT I A I PELLR VL I DEHOMSWDDAWA I TSKTFAYTNHTLMP 350 



Fig. ID 
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Potato type L 381 :EALEKWSYELMOKLLPRHVEI IEAIDEELVHEIVLKY6SMDLNKLEEKLTTMRILENFDL 440 

Potato type L2 353 : E ALEKWSFTLL(£LLPRHVE 1 1 AM I DEELLHT I L AE YGTEDLDLLOEKLNGMR I LDN VE I 412 

Sweet potato type L 38 1 : EALEKWSYELMEKLLPRH I E 1 1 EM I DEOL I NE I VSEYGTSDLDMLEKKLNDMR I LENFD I 440 

Fava bean type L 385 : E ALEKWSMDLNEKLLPRHVE 1 1 EM I DEEL I RT 1 1 AE YGTADSDLLDKKLKEMR I LEN VEL 444 
Arabidopsisthaliana typeL 448 : E ALEKWSLELMEKLLPRHVE 1 1 EK I DEELVRT I VSEYGTADPDLLEEKLKAMR I LEN VEL 507 

Sp i nach 454 : EALEKWSFELMOSLLPRHVE 1 1 EK I DEELVDT I VSEYGTDDPKLLMGKLNELR I LENFHL 513 

Rice type L 383 : EALEKWSLD 1 MOKLLPRHVE 1 1 EK I DGELMN 1 1 1 SKYGTEDTSLLKKK I KEMR I LDN I DL 442 

Rice type L2 406: EALEKWSLD I MOKLLPRHVE 1 1 EK I DGELMN 1 1 1 SKYGTEDTSLLKKK I KEMR I LDN I DL 465 

Corn type L 437 : EALEKWSLD I MOKLLPRHVE 1 1 ET I DEEL I NN I VSKYGTTDTELLKKKLKEMR I LDN VDL 496 

Potato type H 38 1 : EALEKWSOAVMWKLLPRHME 1 1 EE I DKRFVAT I MS — ERP-DLENKMPS-MRIL 430 

Fava bean type H 385 : EALEKWSGPVMWKLLPRHME II EE I DRRFVAL I SK — TRL-DLEDEVSN-MRIL 434 

Arabidopsisthaliana type H 384 : EALEKWSOSLNWKLLPRHME 1 1 EE I DKRFVOT I RD — TRV-DLEDKISS-LSIL 433 

Rice type H 383 : EALEKWSO I VMRKLLPRHME 1 1 EE I DKRFKEM V I S — TRK-EMEGK IDS-MR I L 432 

Wheat 375 : EALEKWSOAVMKKLLPRHME I IEEIDKRFREMVIS — TRK-DMEGK I ES-MRVL 424 

Citrus type H 383 : EALEKWSOAVMWKLLPRHME 1 1 EE I DKRF I AMVRS — TRS-DLESKIPS-MCIL 432 

E.coli MalO 351 :EALERWDVKLVKGLLPRHMOI INEINTR F — KT L 382 



Potato type L 441 : PSS VAELF I KPE I SVDDDTET VEVHD-K VEASDK WTNDEDDTGKKTS VK I EAAAE 495 

Potato type L2 413:PSSVLELLIKAEE-SAADV E— KAADEEOBEEGKDD-SKDEETEA-VKAETTNEE 462 

Sweet potato type L 441:PSSIANLFTKPK — ET — S I VDPSE-EVEVSCft WTESVEVSDKWTESEKDELEE — 491 

Fava bean type L 445 : PAEFAD I LVKTKEATD I SSEE VO I S — KEGCEEEE-TSKEGGEEEEEKEVGGGREEGDDG 502 

Arabidopsisthaliana typeL 508 : PSAFADV I VKPVNKPVTAKDA-QNGV-KTEQEE-EKTA — GEEEED 548 

Spi nach 514:PSSVASI 1-KDKITCQVDE D — KKI E I S-DEVD-GLVWEESE — 551 

Rice type L 443 : PDS I AKLFVKPKEKKESPAKLKEKLLVK-SL-EPSVVVEEKTVSKV— € I NEDSEEVEVD 498 

Rice type L2 466:PDSIAKLI^KEKKESPAKLKEKLLVK-SL^SV^^ 521 

Corn type L 497 : PAS ISOLFVKPKDKKESPAKSKOKLLVK-SL-ET I VEVEEKTELEEEAEVLSEI EEEKLE 554 



Potato type H 431: DH N 433 

Fava bean type H 435: DN N 437 

Arabidopsisthaliana type H 434: DN N 436 

Rice type H 433: DN S 435 

Wheat 425: DN N 427 

Citrus type H 433: DN N 435 

E.coli MalO 383: V EKTWPGDEKVWAK— LAV 399 



Fig. IE 
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Potato type L 

Potato type L2 

Sweet potato type L 

Fava bean type L 

Arabidopsis thatianatype L 

Spinach 

Rice type L 

Rice type L2 

Corn type L 

Potato type H 

Fava bean type H 

Arabidopsis tha liana type H 

Rice type H 

Wheat 

Citrus type H 
E.coli MalO 



496 :K DIDKKTPVS- 

463 : EETEVKKVEVEDSQAK I K 

492 :K DTELEKDED- 



PEPAV I PPKKVRMANLCWGGHAVNGVAE I HSE 538 

R I FG-PHPNKPOV— VHMANLC WSGHAVNGVAE I HSE 5 1 5 
PVPAP I PPKMVRMANLCVVGGHAVNGVAE I HSD 534 



503 : KEDEVEKA I AEKDGTVKSS I GDKKKKLPEPVPVPPKLVRMANLCWGGHAVNGVAE I HSE 562 

549 : — EV 1 PEPTVEPPKMVRMANLAWGGHAVNGVAE I HSE 584 

552 : -EGD I EKOAVEEPVPK PAKL VRMANLC I VGGHAVNGVAE I HSO 593 

499 : SEEWEAENEDSEDELDPFV — KSO PKL-PRV-VRMANLCWGGHS VNGVAA I HSE 550 

522 : SEEWEAENEDSEDELDPFV — KSD PKL-PRV-VRMANLCWGGHS VNGVAA I HSE 573 



555 : SEEVEAEEAS-SEDELDPFV — KSD- 

434: 

438: 

437: 

436: 

428: 

436: 

400: 



-VHD- 



-KQV- 



-PKL-PRV-VRMANLCWGGHSVNGVAEI HSE 605 
-ATK-PW— HMANLCWSSHTVNGVAOLHSD 461 
-LOK-PW — RMANLCWSSHTVNGVAOLHSD 465 
-PGK-PW — RMANLCWSSHTVNGVAOLHSD 464 
-NPOKPW — RMANLCWSAHTVNGVAELHSN 464 
-P-EKPW — RMANLCWAGHTVNGVAELHSN 455 
-PKK-PW — RMANLCWSAHTVNGVAOLHSD 463 
HMANLCWGGFAVNGVAALHSD 427 



Potato type L 559 

Potato type L2 516 

Sweet potato type L 535 

Fava bean type L 563 
Arabidopsis thai iana type L 585 

Spinach 594 

Rice type L 551 

Rice type L2 574 

Corn type L 606 

Potato type H 462 

Fava bean type H 466 
Arabidopsis thaliana type H 465 

Rice type H 465 

Wheat 456 

Citrus type H 464 

E.coli MalO 428 



I VKEEVFNDFYELWPEKFQNKTNGVTPRRW I RFCNPPLSA 1 1 TKWTGTEDWVLKTEKLAE 598 
I VKDEVFNEFYKLWPEKFQNKTNGVTPRRWLSFCNPELSE 1 1 TKWTGSDDWLVNTEKLAE 575 
I VKEDVFNDFYGLWPEKFQNKTNGVTPRRW I RFCNPALSN 1 1 TKWI GTEDWVLNTEKLAE 594 
I VKDD VFNAFYKLWPEKFONKTNGVTPRRW I RFCNPDLSK 1 1 TOW I GTEDW I LNTEKLAE 621 
I VKQD VFNDFVQLWPEKFGNKTNGVTPRRW I RFCNPYLSO 1 1 TNW I GTEDWVLNTEKVAE 644 
I VKEQVFRDFFELflPEKFONKTNGVPRRW I RFCNPELSS I LTKWI GSDDWVLNTEKLAE 653 
I VKEDVFNSFYEMWPAKFGNKTNGVTPRRW I RFCNPELSA 1 1 $MH\ GSDDWVLNTDKLAE 610 
IVKEDVFNSFYEMWPAKFONKTNGVTPRRWIRFCNPELSAI I SKWI GSDDWVLNTDKLAE 633 
I VKGDVFNSFYEMWPTKFGNKTNGVTPRRW I RFCNPALSAL I SKWI GSDDWVLNTDKLAE 665 
I LKAELFADYVSVWPTKFONKTNG I TPRRW I RFCSPEL&1 1 1 TKWLKTDOWVTNLELLAN 521 
I LKSELFASYVS I WPTKFQNKTNG I TPRRW I NFCSPELSR 1 I TKWLKTDKWVTNLDLLTG 525 
I LKAELFADYVS I WPNKFONKTNG I TPRRWLRFCSPELSD 1 1 TKWLKTDKW I TDLDLLTG 524 
I LKEELFADYLS I WPNKFONKTNG I TPRRWLRFCNPELSE I VTKWLKTDOWTSNLDLLTG 524 
I LKOELFADYVS I WPNKFONKTNG I TPRRWLRFCNPELSE I VTKWLKTDOWTSNLDLLTG 51 5 
I LKADLFADYVSL WPNKLONKTNG I TPRRWLRFCNPELSK 1 1 TKWLKTDOWVTNLDLLVG 523 
L WKDLFPE YHQL WPNKFHNVTNG I TPRRW I KQCNPALAALLDKSLQKE-WANDLDOL I N 486 
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Potato type L 599 : LGKFADNEDLGNEWREAKRSNKI KVVSFLKEKTGYSWPDAMFD I OVKR I HEYKROLLN I 658 

Potato type L2 576 : LRKFADNEELQSEWRKAKGNNKMK I VSL I KEKTG YVVSPD AMFD VG I KR I HEYKROLLN I 635 

Sweet potato type L 595 : LRKFADNEDLQ I EWRAAKRSNKVKVASFLKERTG YS VSPNAMFD I OVKR I HEYKROLLN I 654 

Fava bean type L 622 : LRKFADNEDLQTGWREAKRNNKVKVAAFLRERTGYS VSPDSMFD I OVKR I HEYKROLLN I 681 
ArabidopsisthalianatypeL 645 : LRKFADNEDLGSEWRAAKKKNKLKVVSL I KERTGYT VSPDAMFD 1 0 1 KR I HEYKROLLN I 704 

Spinach 654 : LRKFADNKDLHTEWMEAKRNNKGKVVSL I KERTG YTVSPDAMFD 1 0 1 KR I HEYKROLMN 1713 

Rice type L 611: LKKFADDEDLOSEWRAAKKANKVKVVSL I REKTGY I VSPDAMFD VOVKR I HEYKROLLN I 670 

Rice type L2 634: LKKFADDEDLOSEWRAAKKANKVKVVSL I REKTGY I VSPDAMFDVOVKR I HEYKROLLN I 693 

Corn type L 666 : LKKFADNEDLHSEWRAAKKANKMKV I SL I REKTGY I VSPDAMFDVOVKR I HEYKROLLN I 725 

Potato type H 522 : LREFADNSELHAEWESAKMANKORLAOY I LHVTGVS 1 DPNSLFD 1 OVKR 1 HEYKROLLN I 581 

Fava bean type H 526 : LREFADNEDLQAEWLSAKRANKGRLAQYVLOVTGEN I DPDSLFD I OVKR I HEYKROLLN I 585 
Arabidopsis thai iana type H 525 : LROFADNEELQSEWASAKTANKKRLAQY I ERVTG VS I DPTSLFD I OVKR I HEYKROLMN I 584 

Rice type H 525 : LRKFADDEKLHAEWASAKLASKKRLAKHVLDVTGVT I DPNSLFD 1 0 1 KR I HEYKROLLN I 584 

Wheat 516: LRKFADDEKLHAEWAAAKLASKKRLAKHVLDVTGVT I DPDSLFD 1 0 1 KR I HEYKROLMN I 575 

Citrus type H 524 : LROFADNTELQAEWESAKMASKKHLAD Y I WRVTG VT I DPNSLFD I OVKR I HEYKROLLN I 583 

E.col i MalO 487 : LVKLADDAKFRDLYRVI KOANKVRLAEFVKVRTG I D I NPOAI FD 1 0 1 KRLHEYKROHLNL 546 



Positions of motif sequences 3L and 3H 



T706 
i 

Potato type L 659 : FG I VYRYKKMKEMTAAERKTNFVPRVC 1 FGGKAFATYVQAKR I VKF I TDVGAT I NHDPE I 718 

Potato type L2 636 : FG I VYRYKKMKEMSPEERKEKFVPRVC I FGGKAFATYVQAKR I VKF I TDVGETVNHDPE I 695 

Sweet potato type L 655 : LG I VYRYKOMKEMSAREREAKFVPRVC I FGGKAFATYVQAKR I AKF I TDVGAT I NHDPE I 714 

Fava bean type L 682 : FG I VYRYKKMKEMNAAERKENFVPRVC I FGO&AFAT YVGAKR I VKF I TDVGATVNHDPE I 741 

Arabidopsis thai iana type L 705 : LG I VYRYKKMKEMSASEREKAFVPRVC I FGGKAFATYVQAKR I VKF I TDVAST I NHDPE I 764 

Spinach 71 4 : LG I VYRYKKMKEMSAAERKEKYVPRVC I FGGKAFATYVQAKR I VKF I TDVGAT I NHDPE I 773 

Rice type L 67 1 : LG I VYRYKKMKEMSAKDR I NSFVPRVC I FGGKAFATYVQAKR I VKF I TDVAATVNHDPE I 730 

Rice type L2 694: LG I VYRYKKMKEMSAKDR I NSFVPRVC I FGQCAFATYVQAKR I VKF I TDVAATVNHDPE I 753 

Corn type L 726 : LG I VYRYKKMKEMSTEERAKSFVPRVC I FGGKAFAT Y I OAKR I VKF I TDVAATVNHD&) I 785 

Potato type H 582 : LGV I YRYKKLKGMSPEERKNTT-PRTVM I GGKAFATYTNAKR I VKLVTDVffl) WNSDPD V 640 

Fava bean type H 586 : LGV I YRYKKLKEMSPEERKSTT-ARTVM I GGKAFATYTNAKR I VKL VDDVGS WNSDPEV 644 

Arabidopsis thai iana type H 585 : LGWYRFKKLKEMKPEERKKTV-PRTVM I GGKAFATYTNAKR I VKL VNDVGD WNSDPEV 643 

Rice type H 585 : LGAVYRYKKUCCMSAEERQKVT-PRTVN I GGKAFATYTNAKR I VKL VNDVGAWNNDPD V 643 

Wheat 576 : LGAWRYKKUCEMSAADROKVT-WTVMVGGKAFATYTNAKR I VKLVNDVGAWNNDADV 634 

Citrus type H 584 : LGA I YRYKKLKEMSPOERKKTT-PRT I MFGGKAFAT YTNAKR I VKLVNDVCEVVNTDPEV 642 

E.col i MalO 547 : LH I LALYKE I RENPQADRV PRVFLFGAKAAPGYYLAKN I IFAINKVADVINNDPLV 602 



Fig. 1G 
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Potato type L 

Potato type L2 

Sweet potato type L 

Fava bean type L 

Arabidopsis thaliana type L 

Spinach 

Rice type L 

Rice type L2 

Corn type L 

Potato type H 

Fava bean type H 

Arabidopsis thaliana type H 

Rice type H 

Wheat 

Citrus type H 
E.coli MalO 



719: GDLLKWFVPDYNVS VAELL I PASDLSEH I STAGMEASGTSNMKFAMNGC 1 0 1 GTLDGAN 778 
696 : GDLLKWFVPDYN VSVAEVL I PGSELSOH I STAGMEASGTSNMKFSMNGCLL I GTLDGAN 755 
715: GDLLKV I FVPDYNVSAAELL I PASGLSOH I STAGMEASGOSNMKFAMNGC I L I GTLDGAN 7 74 
742 : GDLLKV I FVPD YNVSVAEML I PASELSOH I STAGMEASGTSNMKFAMNGCLQ I GTLDGAN 80 1 
765 : GDLLKV I FVPDYNVS VAELL 1 PASELSOH I STAGMEASGTSNMKFSMNGCVL I GTLDGAN 824 
774 : GDLLKWF I PDYNVS VAELL I PASELSOH I STAGMEASGTSNMKFSMNGC I L I GTLDGAN 833 
731 : GDLLKWF I PDYNVSVAEAL I PASELSOH I STAGMEASGTSNMKFAMNGC I L I GTLDGAN 790 
754 : GDLLKWF I PDYNVSVAEAL I PASELSOH I STAGMEASGTSNMKFAMNGC I L I GTLDGAN 8 1 3 
786 : GDLLKWFVPDYNVS VAEAL I PASELSOH I STAGMEASGTSNMKFAMNGC I L I GTLDGAN 845 
64 1 : NDYLKWFVPN YNVSVAEML I PGSELSOH I ST AGMEASGTSNMKFALNGCL 1 1 GTLDGAN 700 
645 : NSYLKWFVPNYNVSVAEVL I PGSELSOH I STAGMEASGT&IMKFALNRVL 1 1 GTLDGAN 704 
644: NEYLKWFVPN YNVTVAEML I PGSELSOH I STAGMEASGTSNMKFALWGCL 1 1 GTLDGAN 703 
644:NKYLKWFIPNYNVSVAEVL1PGSELS0HISTAGMEASGTSNMKFSLNGCVI I GTLDGAN 703 
635 : NKYLK WF I PNYN VSVAEVL I PGSELSOH I ST AGMEASGTSNMKFSLNGCV 1 1 GTLDGAN 694 
643 :NSYLKWFVPNYNVS VAELL I PGSELSOH I STAGMEASGTSNMKFSLNGCL 1 1 GTLDGAN 702 
603 : GDKLKWFLPDYCVSAAEKL I PAAD I SEOI STAGKEASGTGNMKLALNGALTVGTLDGAN 662 



Potato type L 

Potato type L2 

Sweet potato type L 

Fava bean type L 

Arabidopsisthaliana type L 

Spinach 

Rice type L 

Rice type L2 

Corn type L 

Potato type H 

Fava bean type H 

Arabidopsisthaliana type H 

Rice type H 

Wheat 

Citrus type H 
E.coli MalO 



779 : VE I REEVGEENFFLFGAQAHE I AGLR-KERADGKFVPDERFEEVK — EFVRSGAFGSYN- 834 
756 : VE I REEVGEDNFFLFGAOAHE I AGLR-KERAEGKFVPDPRFEEVK — AF I RTGVFGT YN- 81 1 
775 : VE I ROEVGEENFFLFGAEAHE I ACLR-KERAEGKFVPDERFEEVK — EF I KRGVFGSNT- 830 
802 : VE I F^EVGADNFFLFGAKARE I V&R-KERARG(FVPDPRFEEVK — KFVRSGVFGSYN- 857 
825 : VE I REEVGEENFFLFGAKADQ I VNLR-KERAEfflCFVPDPTFEEVK — KFV6SGVFGSNS- 880 
834 : VE I REEVGEDNFFLFGARAHD I AGLR-KERAEGK WPDPCFEEVK — E WRSGVFGSNS- 889 
791 : VE I REEVCEENFFLFGAEAHE I AGLR-KERAQGKFVPDPRFEEVK — RFVRSGVFGTYN- 846 
81 4: VE I REEVGEENFFLFGAEAHE I AGLR-KERAQGKFVPDPRFEEVK — RFVRSGVFGTYN- 869 
846 : VE I REEVGEENFFLFGAEAHE I AGLR-KERAEGKFVPDPRFEEVK — EFVRSGVFGTYS- 901 
701 : VE I REE I GEDNFFLFGATADEVPQLR-KDRENCLFKPDPRFEEAK — OF I RSGAFGTYD- 756 
705 : VE I REE I GEENFFLFGATADE VPRLR-KERENGLFKPDPRFEEAK— KF I RSGVFGSYD- 760 
704 : VE I REEVGEENFFLFGATADQ VPRLR-KEREDC1FKPDPRFEEAK — OFVKSGVFGS YD- 759 
704 : VE I REEVGOENFFLFGAKADOVAGLR-KDREN(a_FKPDPRFEEAK — OL I RSGAFGTYD- 759 
695 : VE I REEVGQDNFFLFGAKADQVAGLR-KDRENffl-FKPDPRFEEAK — OF I RSGAFGTYD- 750 
703 : VE I ROE I GEENFFLFGAGADOVPKLR-KEREDGLFKPDPRFEEAK — OF I RSGAFGS YD- 758 
663 : VE I AEKVGEEN I F I FGHTVKOVKAI LAKGYDPVKWRKKDKVLDAVLKELES-GKYSDGDK 72 1 



Fig.lH 
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Potato type L 835 

Potato type L2 812 

Sweet potato type L 831 

Fava bean type L 858 
Arabidopsis thai iana type L 881 

Spinach 890 

Rice type L 847 

Rice type L2 870 

Corn type L 902 

Potato type H 757 

Fava bean type H 761 
Arabidopsis thai iana type H 760 

Rice type H 760 

Wheat 751 

Citrus type H 759 

E.coli Ma I Q 722 



— YDDL I GSLEGNEGFGRADYFLVGKDFPSY I ECOEKVDEAYRD 0KRWTTMS I LNTAGSY 892 
— YEELMGSLEGNEGYGRADYFLVGKDFPDY I EC0DKVDEAYRD0KKIYTKMS I LNTAGSF 869 
— YDELLGSLEGNEGFGRGDYFLVGKDFPSYI ECOEKVDEAYRD OK I WTRMS I LNTAGSY 888 
— YDEL I GSLEGNEGFGRADYFIVGGDFPSYLECGEEVDKAYfftGKKWTRMS I LNTAGSS 9 1 5 
— YDEL I GSLEGNEGFGRADYFLVGKDFPSY I EC0EKVDEAYRD0KRWTRMS I MNTAGSF 938 
— YDELLGSLEGNEGFGRADYFLVGKDFPSYVEC0EOVDOAYRD0OKWTRMS I LNTAGSF 947 
— YDDLMGSLEGNEG YGRADYFLVGKDFPS Y I ECOEKVDKAYRDOKLWTRMS I LNTASSS 904 
— YDDLMGSLEGNEGYGRADYFLVGKDFPSY I ECOEKVDKAYRDOKLWTRMS I LNTASSS 927 
— YDEUGSLEGNEGYGRADYFLVGKDFPSY I ECOEKVDEAYRDOKLWTRMS I LNTAGSS 959 
— YNPLLESLEGNSGYGRGDYFLVGHDFPSYMDAOARVDEAYKDRKRW I KMS I LSTSGSG 81 4 
— YNPLLDSLEGNSGYGRGDYFLVGYDFPSYMDAQEKVDEAYRDKKRWLKMS I LSTAGSG 81 8 
— YGPLLDSLEGNTGFGRGDYFLVGYDFPSYMDAOAKVDEAYKDRKGWLKMS I LSTAGSG 81 7 
— YAPLLDSLEGNSGFGRGDYFLVGYDFPSY I DAOAOVDEAYKDKKKW I KMS I LNTAGSG 81 7 
— YTPLLDSLEGNTGFGRGDYFLVGYDFPSY I DAOARVDEAYKDKKKWVKMS I LNTAGSG 808 
— YNPLLDSLEGNTGYGRGDYFLVGYDFPSYLEAODRVDOAYKDRKKWLKMS I LSTAGSG 81 6 
HAFDOMLHS I GKOGG-OP — YLVMA-DFAAYVEAOKOVDVLYRDQEAWTRAA I LNTARCG 777 



Potato type L 

Potato type L2 

Sweet potato type L 

Fava bean type L 

Arabidopsis thai iana type L 

Spinach 

Rice type L 

Rice type L2 

Corn type L 

Potato type H 

Fava bean type H 

Arabidopsis thaliana type H 

Rice type H 

Wheat 

Citrus type H 
E.coli MalO 



893 : KFSSDRT I HEYAKD IW — NIEAVEI A 
870 : KFSSDRT I HOYARD I W — R I EPVELP 
889 : KFSSDRT I HEYAKD I W — N I OPWFP 
916: KFSSDRT I HEYARE I W-N I EPVKLE 
939 : KFSSDRT I HEYAKD I W — N I KOVELP 
948 : KFSSDRT I HOYAKD I W—N I HPVNLP 
905 : KFNSDRT I HEYAKD I W— D IKPVILP 
928 : KFNSDRT I HEYAKD I W— D IKPVILP 
960 : KFSSDRT I HEYAKD I W—D I SPA I LP 
815: KFSSDRT I SOYAKE I W—N I AECRVP 
819: KFSSDRT I AOYAKE I W—N I EECRVP 
818: KFSSDRT I AOYAKE I W—N I EACPVP 
818: KFSSDRT I AOYAKE I W-G I TASPVS 
809 : KFSSDRT I DOYAKE I W-H3 I SACPVP 
817: KFSSDRT I AOYAKE I W—N I TECRTS 
778 : NFSSDRS I RDYOAR I WOAKR 



916 
893 
912 
939 
962 
971 
928 
951 
983 
838 
842 
841 
841 
832 
840 
797 



Fig. II 



lac promoter transcription direction 
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< Immediately after pur if icat ion> 
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1 : Wild type 2 : F39L 3 : N135S 4 : T706I 5 : F39L+N135S 
6 : F39L+T706I 7 : N135S+T706I 8 : F39L+N135S+T706I 

Fig. 13 
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